The present paper is concerned with the implementation of optimal homotopy
Introduction
The application of fractional calculus is to describe numerous phenomenon in applied sciences, such as anomalous diffusion transport, fluid-flow in porous materials, dynamics in self-similar structures, acoustic wave propagation in viscoelastic materials, financial theory, signal processing, electric conductance of biological systems, and others, [1] [2] [3] [4] [5] [6] [7] .
Many researchers have calculated the analytical solution of fractional differential equations using certain procedures like the Laplace transform Mellin transform, Fourier transform, method of variable separation, and other techniques [2, 8] . These are those exact analytical solutions of only a few easy cases and equivalent to a few functions such as the Fox H function and the hyperbolic geometric function [2, 8] . The reason of difficulties in finding exact solutions for most problems and the complexity of computing these special functions limits the applications of applied fractional differential equations in engineering and scientific computing fields. Most of the scholars are struggling and have developed numerical algorithms for solving the fractional PDE, including the finite difference method, finite element method, and spectral element method [9] [10] [11] [12] [13] [14] [15] [16] to achieve the goal. We introduce the fractional PDE [16] : g x t is known function. Many physical phenomena can be modelized by eq. (1), for instance, the thermal diffusion in media with fractional geometry [10] , highly heterogeneous aquifer [11] , underground environmental problem [12] , random walk [13, 14] ( , ) / and ( , ) 0 w x t w x g x t ∇ = ∂ ∂ ≠ eq. (1) reduces into the of fractional subdiffusion [15] .
Theory of the optimal homotopy asymptotic method (OHAM)
We introduce OHAM [17] for fractional model, eq. (l):
where D denotes the operator which may be integer or fractional order differential operator, ψ denotes the boundary operator of eq. (3), ( , ) w x t denotes the exact solution of eq. (3), x as well as t denote spatial and input free numeral, respectively, Ω denotes the collection of boundary points of δ, and ( , ) g x t denotes known expression in eq. (3). Now, we can split the differential operator D into the term of L and N differential operators so that:
Here, L denotes the simpler linear differential operator which may be the linear and non-complicated portion of the eq. (3) so that it would be solvable via any auxiliary analytical method, whereas the operator N denotes the differential operator which would be non-linear and complicated portion of the eq. (3). Let us assume 0 ( , ) :δ → w x t R is the exact solution of:
and must be continuous function. 
We substitute ( ) H q and 1 2 ( , ; , , ...) F x t q C C in eq. (5) and equate coefficient of the same powers of q after expanding eq. (5). we obtain zeroth-order eq. (4) and series problems, respectively: 
Consequently, the series (6) converges at 1 = q :
The residual:
Least square method for to compute the value of auxiliary constants 1 2 3 , , ,.. C C C , as:
and then use the system of equations:
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Numerical simulations
In this section, we apply OHAM for four problem that are 1-D and 2-D: Example 1. Let us consider the fractional PDE [15, 16] 
with the exact solution:
[ ]
and initial condition:
We are opting differential operators for eq. (9):
F x t q L F x t q F x t q N F x t q x with the initial condition:
( )
Following the fundamental concept of OHAM, we begin with: -zeroth-order problem
w x t C L w x t w x t
It solution is: 
-third-order problem:
, 1 ( , ) , ( ,0) 0 
Adding eq. (10) 
values of auxiliary constants are obtained by using collocation method: Table 1 shows the OHAM approximation, exact solution and absolute errors. Whereas, the absolute error has been measured by 
, 
F x t q L F x t q F x t q N F x t q x
In same manner, we can find the solution 3 ( , ) . w x t Now we obtain:
) w x t w x t w x t w x t w x t
= + + + (16) We apply the collocation method and computed: 
With the exact solution:
sin (2 ) sin (2 ) 
F x t q L F x t q F x t q N F x t q x
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In same manner, we can find the solution ( )
, . w x t Hence, we obtain:
) w x t w x t w x t w x t w x t
we computed: w(x, t) 
We follow the same working rules of OHAM as applied for example 1, we got: 
In same manner, we can find the solutions 3 ( , ) w x t and 4 ( , ). w x t Therefore, we obtain:
. w x t w x t w x t w x t w x t w x t = + + + +
We apply collocation method and computed: 
Conclusion
In this work, a recently developed analytical technique known as OHAM has been employed to find the approximate solution of fractional PDE. This analytical technique fully satisfies the physical behavior of the fractional models and provides us a convenient approach to control the convergence of approximate solution to exact solution. Excellent accuracy of the approximate solution is shown. It is evidenced from simulation that the approximate solution of fractional models has agreement with the exact solution. This is a significant progress in computing the solution of time fractional PDE. 
